Introduction
This paper presents an analysis of Seri stress.
1 It shows that stress placement crucially refers to morphological information (the end of the root) and syllable weight. The final consonant of the root is extrametrical; a moraic trochee is constructed at the right edge of the root and is limited to the root. The analysis given here allows the inclusion of Seri into modern typologies of stress systems.
Previous analyses
The first work mentioning stress in Seri is Kroeber's (1931: 31) statement that the language has "marked tone instead of stress accent," and that the "tone variations are great enough to be unusually plain." This impression was the result of a few days of fieldwork oriented mainly toward collecting anthropological and comparative linguistic information that was published as a monograph. The next mention of stress is found in the published report of a prolonged study that finds no evidence for tone, Moser and Moser (1965) , in which the authors say that stress is phonemic and can distinguish between words (p. 56). The report gives the examples in (1), and I have included in (2) another (non-minimal) pair that parallels their examples. 1 Seri (ISO 639-3 sei) is a linguistic isolate spoken in northwestern Mexico that has been considered part of the controversial Hokan family. For more basic information about this language, see Marlett (2005) ; for information regarding the genetic relationship, see Campbell (1997) and Marlett (2008) . I thank Andy Black, Megan Crowhurst, Larry Hagberg, Cathy Marlett, Maggie Romani, Steve Parker and anonymous reviewers for their comments on earlier drafts of this paper, which is an expansion of Marlett (2006a) . Parts of it were presented at the 2007 annual meeting of the Society for the Study of Indigenous Languages of the Americas in Anaheim. Some of the work on this study was facilitated by an NEH fellowship from the program for documenting endangered languages . The WAV recordings of the data were made by the author in Punta Chueca, Sonora, of René Montaño Herrera (whose cooperation is gratefully acknowledged), in the spring and summer of 2007 on an Edirol R-09 recorder with a headset microphone, at a sampling rate of 44.1 kHz. Almost all of the data in this paper are found in Moser and Marlett (2005) . 2 All of the examples are cited in the alphabet used in the recent dictionary (Moser y Marlett 2005 In previous work of my own (Marlett 1981) I have attempted to explain that examples such as these may be analyzed with a simple rule, given here as (3):
(3) Stress falls on the first syllable of the root.
In the case of 'nephew (of woman)', the root begins with an empty vowel which is stressed and then fuses with the vowel of the prefix hi-. In the case of 'our flesh', the root is √pxaz, 3 and for that reason stress falls on the vowel a in that word. This analysis is shown in (4) and it applies mutatis mutandi to the examples in (2).
This analysis has a slight amount of abstraction in that the empty vowel (which may be long or short) always fuses with a prefix vowel; therefore the root has that degree of underspecification. A similar pattern occurs with verb roots, but in the case of verbs one can see a fully-specified underlying vowel at times because there are consonant-final prefixes which occur with verbs, as in (5a,b,d,f). Verbs also maintain each mora of the prefix and root-initial vowel, resulting in long vowels, unlike the nouns; see examples (5c,e).
(5a) t + asa  tása /ˈtasa/ 'it stinks' (dependent realis) (5b) t + m + asa  tmása /ˈtmasa/ 'it doesn't stink' (negative dependent realis) (5c) si + asa  síisa /ˈsiːsa/ 'it will stink' (independent irrealis) (5d) si + m + asa  smása /ˈsmasa/ 'it will not stink' (negative independent irrealis) (5e) po + asa  póosa /ˈpoːsa/ 'it will stink' (dependent irrealis) (5f) po + m + asa  pomása /poˈmasa/ 'it will not stink' (negative dependent irrealis)
Independent motivation for this analysis is found with the allomorphy for the 'absolutive' (unpossessed) prefix which occurs with kinship terms: the prefix is ha-before consonant-initial roots (as in (6a-d), and hape-before vowel-initial roots (those with V or VV), as in (6e-i). 4 Some of the stem vowels also harmonize with the e of the prefix hape-.
Herrera Astorga (2005) for more details about the allophonic details. In this paper stress is indicated on all stressed words, unlike the orthography generally (where written accent is hardly written at all -see Marlett 2006b) and unlike the 2005 dictionary (where it is written following certain conventions as part of the historical record). Cathy Marlett updated the glosses of a few words based on her forthcoming monograph on the ethnography of mollusks. Two words were corrected from the spelling in the dictionary: héezitim (38k) replacing hézitim and xpasíiticl (43h) replacing xpasíticl. The IPA transcriptions indicate stress with a raised vertical stroke before the prominent syllable; syllabification maximizes the onset of the stressed syllable, as argued to be appropriate in Marlett (1988:268 This analysis shows that although stress is "phonemic" in the sense that it may distinguish different utterances, it is not "phonemic" in the sense of being "not predictable," because if one knows something about the morphology of the language, stress can be correctly placed on the word, at least in these and many similar examples. 5 Since structuralist phonology did not permit access to morphological information, this solution was not possible for analyses of that era.
Nevertheless, this formulation of the rule -"Stress falls on the first syllable of the root"-has many exceptions. In the past I have attributed these exceptions to the fact that they are compounds or that they have reanalyzed some affix to be part of a new root (see Marlett (2002) for examples of this type of reanalysis), and I still believe that is true for many of them, but not for all. The analysis presented below greatly reduces the number of exceptions.
Phonetics of stress
Stress is most commonly realized in Seri as a higher pitch on the stressed syllable. In a certain kind of construction used to express disbelief, the stressed syllable is pronounced with a rather low pitch, however, as in (7).
(7) ¡¿Síimet a (-ya)?! bread Auxiliary Interrogative Stress also has a notable effect on the consonants and vowels after the stressed vowel as shown in (8) and (9) (8a) A non-suffixal consonant following a stressed vowel is lengthened. The lengthening is moderate if the stressed nucleus is bimoraic, as in (9b), and more noticeable if the stressed nucleus is monomoraic, as in (9a). Contrast these with (9c-d), which have suffixal consonants (which do not lengthen). (8b) A non-suffixal vowel following such a consonant is lengthened as well -slightly more after a short stressed nucleus than after a long stressed nucleus. Contrast (9a-b) with (9c-d). (8c) A stressed long vowel is slightly shorter when it appears before a lengthened consonant than elsewhere; see (9b).
[iˈtkaːtim] 's/he looked for her/him/it/them repeatedly' (3:3-Realislook.for-Imperfective)
These phonetic facts have been documented elsewhere (Moser and Moser 1965 , Marlett 1981 , Marlett, Moreno Herrera and Herrera Astorga 2005 and are given here only as background information for the discussion on stress placement. Phrases and compounds retain the stress of the rightmost element as shown in (10). 7 Vowel length on other formatives is greatly reduced, if not entirely neutralized, in compounds. This seems to correlate with the fact that in monomorphemic words (as well as almost all compounds) contrastive long vowels and even diphthongs co-occur with stress. Long vowels do not occur contrastively in unstressed syllables. 
Word structure and syllable structure
Before we look at the placement of stress on words, I present a few basic facts about the form of words. First, Seri is a mildly polysynthetic language. The most productive affixes are prefixes. Suffixes are relatively few and primarily indicators of plurality (whether on the noun or on the verb) and many of these are irregular. I include here only a few simple inflected words to illustrate:
Syllables can be complicated. I have proposed elsewhere (Marlett 1988 ) that the maximal syllable may begin with two consonants and end with three, that the onset is obligatory (except in word-initial position, as in many other languages) and that there is word-initial consonant extrametricality at the beginning of the word (especially with affixes). The nucleus commonly contains more than one vowel and commonly has up to three moras.
10 Examples appear later in this paper (see (19a), (31e), (34e), among others).
A Seri word requires at least two moras if it is a noun or verb. 11 Vowels and coda consonants count as moraic for this generalization. A long vowel counts as two moras as do diphthongs of 8 The singular form is acámaz. The plural form given here explicitly indicates plurality of possessor and leaves the number of the possessed item vague. 9 The singular stems for 'see' are √aho (perfective) and √aho-tim (imperfective); √aho is arguably the root of the verb. The plural stems (in this case) are formed by dropping the vowel of the second syllable and adding the suffixes.
10
A syllable with a stressed long vowel only has stress on the entire vowel. If the nucleus has a bimoraic diphthong ai, oi, ei, ao or ea, stress is perceived as falling on the first vowel; but if has a bimoraic diphthong oe or oa, stress tends to be perceived on the second vowel. If the nucleus is trimoraic, combining a long vowel and a short vowel (both orders possible), the facts are less straightforward phonetically; the locus of stress depends on the vowel quality, the vowel length, and even the speaker. These details are not laid out here.
11
This claim appears for the first time in Marlett (2006a) . Adjectives are an extremely small class in the language, but they also adhere to the two-mora requirement, as do adverbs.
Linguistic Discovery 6.1:1-14 6 two vowels.
12 As a result, words such as those in (17) There is no evidence anywhere, to the best of my knowledge, of any lengthening taking place to satisfy the minimal word constraint.
13
For the record, the language allows words with long vowels in closed syllables. A few examples of the many which could be provided: cool /ˈkoːɬ/ 'net bag', haan /ˈʔaːn/ 'smooth Pacific venus clam', haap /ˈʔaːp/ 'wild tepary', peen /ˈpɛːn/ 'carrying pole', quiit /ˈkiːt/ 'little heart shell', xeen /ˈχɛːn/ 'raccoon', xoop /ˈχoːp/ 'elephant tree', caanj /ˈkaːnx/ 'Gulf grouper', saacj /ˈsaːkx/ 'large horse mussel', haait /ˈʔaːit/ 'blood', caaisx /ˈkaːisχ/ 'one who cleans it', caaipj /ˈkaːipx/ 'one who makes oval-shaped basket', cooipj /ˈkoːipx/ 'oval-shaped', haaizj /ˈʔaːiʃx/ 'mash made of cooked cactus fruit'.
Linguistic Discovery 6.1:1-14
Therefore we know that the coda -whether it is a sonorant or an obstruent -contributes a mora just the same as a second vowel or a long vowel to meet the bimoraic requirement for a minimal word in Seri.
Trochaic foot
The examples in (21) Syllables with more complicated onsets are possible but such examples do not add to the discussion. 15 The medial clusters are not all equivalent; sonorants and obstruents syllabify differently (Marlett 1988 These examples suggest that the general rule in Seri is to construct a trochaic foot (a moraic trochee, as we see in section 6) at the right edge of the domain. Complications are discussed in the next two sections. The nature of the domain is discussed in section 8.
Quantity sensitivity and extrametricality
The stress pattern is affected by the weight of a syllable. When the last syllable in the domain has a long vowel, a diphthong, or a complex coda, that syllable is stressed. However, as can be seen by examples in (22), (24), (26), (28), and (30) -and many more -the final consonant does not contribute to the syllable weight for this purpose (although we have already seen that a simple coda helps to meet the bimoraic requirement for the minimal word). Therefore I propose that the 16 Note that (31e) has a long vowel plus short vowel in the nucleus and (31f) has a three-mora nucleus.
17
This word has at least three major variants among modern-day speakers. The recording includes two of these: the one included in the text and also the preference of the person making the recording, xomjéezij /χomˈxɛːʃiʃ/. The same person also pronounces the m here more as a labial-velar (with clear closure of the lips) rather than the simple velar that is more commonly heard.
Linguistic Discovery 6.1:1-14
final consonant is extrametrical (Hayes 1982 , Hayes 1995 . As a result, a final syllable with a simple coda is light for the purposes of foot construction.
(33)
The final consonant of the domain is extrametrical (indicated here by angle brackets). Example: xa . má . ta<j> /χaˈmatax/ 'broth'
The following examples show final stress due to a final heavy syllable.
The final syllable is heavy because it has a complex nucleus Three-syllable words (34a) hacosáa /ʔakoˈsaː/ 'pole used to harvest sahuaro and sahueso fruit' (34b) hacozquíif /ʔakoˈʃkiːɸ/ 'pole used to harvest pitaya agria cactus fruit' (34c) ihatalháa /iʔataˈɬʔaː/ 'to buy' (infinitive) (34d) patpayóo /patpaˈjoː/ 'juvenile zebra-tailed lizard (Callisaurus draconoides)' (34e) xomcahái /χomkaˈʔai/ 'an unidentified small round flounder' (34f) xomcahíift /χomkaˈʔiːɸt/ 'oregano (Lippia palmeri)' (34g) xomcahóij /χomkaˈʔoix/ 'a cholla-like cactus (Grusonia reflexispina, G. marenae)' The word hantpízl /ʔantpiʃɬ/ 'long-nosed leopard lizard (Gambelia wislizenii)' was or should be in this list, but as one listening to the recordings will perceive, the stress pattern is not clearly Weak-Strong nor clearly Strong-Weak.
Exceptional extrametrical syllables
Some nouns idiosyncratically have an extrametrical syllable as indicated below with angle brackets.
19 It is not the normal case (unlike English, see Hayes 1982) . Therefore a few nouns with three or more syllables have the accent on the penultimate syllable. An almost complete listing is given in (38). A few of these examples -(38a) for example -might be explained without extrametricality by suggesting that stress may occur even farther to the left because of a long vowel in the nucleus. However, such an attempt would still leave the examples without long vowels unexplained.
Stress domain: the root
The presentation so far has purposefully focused on words without affixes. With more data it can be seen clearly that the domain of stress placement is the root. Stress does not fall on a possessor prefix or any verb prefix, for example, except in the cases of fusion mentioned in section 2). The following data illustrate this fact. In possessed forms without suffixes the stress occurs on the final syllable (the root) rather than on the first syllable (the prefix) even though these words have the same type of CV pattern that was illustrated in (22).
hi-mác /ʔiˈmak/ 1Possessor-sponsor 'my sponsor ' (39d) i-háx /iˈʔaχ/ 3Possessor-fat 'its/her/his fat'
Similarly, suffixes are not in the domain of stress, even when they have two syllables (not a common situation for nouns). 20 The final consonant of the root might be extrametrical in these
19
Of course, an alternative analysis is that these are simply cases of lexical accent.
20
The marking of pluralization on verbs and nouns is among the most complicated aspects of Seri noun and verb morphology (Moser 1961 and chapter 4 of Marlett 1981) . Given the severe amount of complication, fusion, and irregularity, there is no doubt that they are actual suffixes rather than clitics. Examples of two-syllables after the root 
Outstanding exceptions
In spite of all of the factors presented so far that may be used to account for regular stress placement -domain, extrametrical consonants, sensitivity to weight -and the device of lexically marking some extrametrical syllables, some few exceptions still occur and defy explanation. The existence of such words may suggest that lexical accent is necessary (and thus make the idiosyncratic extrametrical syllables unnecessary). First, some words stress a final light syllable. These words include (but are not limited to) the following: are not hard to find with verbs, such as itjaxajam /iˈtxaχaxam/ ('did they inhale it repeatedly?'), which contains the root {xaχ}. More examples are given in (44).
21
Out of the hundreds of verbs in the Seri dictionary, eight roots are unusual in that they obligatorily require the stress to precede the root, using epenthetic vowels when necessary to receive the stress (see chapter 5 of Marlett 1981) . 22 There is no evidence that a final vowel has been lost in any of these words except for words with labialized consonants; the latter have transparently arisen in Seri through the loss of an unstressed o.
Conclusion
This paper has presented to English readers two new proposals for Seri. The first is that a minimal word condition exists in the language; a word must have at least two moras. The final consonant contributes a mora for this condition. The second is that stress placement is based on the construction of a moraic trochee at the right edge of the root. The final consonant of the root does not contribute a mora for this purpose; it is extrametrical. The final syllable is heavy only if it has two or more vowels in the nucleus and/or two or more consonants in the coda. Some roots have extrametrical final syllables although this is not the predominate pattern in any word class. Finally, some exceptional words -some nouns, but especially verbs -continue to defy inclusion into the general account.
